Why are there two chromosomal sex-determining mechanisms in vertebrates; ZW/ZZ, meaning female heterogamety, and XX/XY, meaning male heterogamety? We propose an evolutionary explanation. Transition from environmental sex determination to genetic sex determination can result when an allele that accelerates embryonal or larval growth takes over the role of environment in bringing about differential growth. Species with environmental sex determination showing female size advantage, are predisposed to evolve the ZW/ZZ mechanism, whereas species with male size advantage are predisposed to evolve the XX/XY mechanism.
INTRODUCTION
All vertebrate animals start their lives with the capacity of developing into both sexes, female and male. Apart from hermaphrodites, individuals usually develop into just one sex. What determines the sex of an individual? This question has been puzzling humankind since the times of Aristotle, and the literature on sex determination and sex differentiation is vast (e.g. DANTCHAKOFF, 1941; BACCI, 1965; OHNO, 1967; BULL, 1983 (FERGUSON &JOANEN, 1982 , 1983 BULL, 1983; CONOVER & HEINS, 1987a -Now, 1989) , only once has an attempt been made to give an evolutionary explanation as to why female heterogamety is found in some taxa and male heterogamety in others (TRIVERS, 1988) . This paper concerns a new hypothesis about the evolutionary origins of female and male heterogamety.
First a review is given of the occurrence of the various sex determining mechanisms in vertebrates relevant to our thesis. Then we describe the ultimate cause of ESD according to the hypothesis of CHaRNOV & BULL (1977) , and the proximate cause we believe to be at work in ESD as well as in GSD. Next our hypothesis is introduced and empirical evidence is given from the literature that corroborates our ideas. Finally we conclude with a discussion.
Note that from this study all cases of hermaphroditism, synchronous as well as sequential are excluded. We hope that later these phenomena can be incorporated into our theoretical framework.
SEX DETERMINATION IN VERTEBRATES
Of the GSD mechanisms we will limit ourselves to sex determination by sex chromosomes. In all mammals the male is the heterogametic sex; all eutherian mammals have XX/XY sex chromosomes. Evidence supports the notion that the original X chromosome of a common ancestor has been preserved in its entirety in diverse species of placental mammals of today (PEARSON Bt al., 1982) . This means that the X chromosome of mammals originated at least 200 million years ago (OHNO, 1967) .
